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COMPLETE SPEdnCATION. 
Improvements in or relating to Centrifugal Pumps. 
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B£^|r^of^^lo^rrnon^ 
Bxnningham 6 in the County of Wami^k* 

we pray tnat a patent mav be mnt^A JZ 

"JLR* following statement: — 

B«Sjf*'"'"^^°P to centrifural 

pumps for pumping liquid. In sucha ou^n 
there is a rotatable impeUer whSi MZ^ 
bquid entering the inlet of the p^Tpto^ 
quae a centrifugal velocity rek™e to Ae 
^fhni Ht"^"" °^ impeller ^d SqSS 
pux?p"' ^ outlet oPSJ 

At die eye of the pump. i.e. uovmA th^ 
ion of the pump inlet. th«e is a tmd^lv 

?S?Sg ^SenV""^""^ » 

^rilidlfSif^gS^S^^^ 
tendency to cavitation ii reduad^ cnS 

KiT''^ S"'^"^^ ~ p-s; 

£Sf ' wall, a rear wall Md a S 
flf»S "^"^^ ^°8«*»« define a pSSS 
chamber, an impeller rotatable 

and bhdes extendmg tifwefrom. SI bladS 

and a second portion located wS£ 



of the secoS porton ^fth^i^^T 
mawmum transverse exfeSn 'S^S'^ 
of the second portion of ea<± bl5?^ 

measured in pK^-^.tuS^S'tSS 

By "radial" and "axial" timm^^ 
mean dimensio^ 

tadially of and^aSSIS^ Sf^^^^ 
tation of the impSter By 2l 
extension" of thV^^^ ^^.t transverse 

o^^f if * PetsPfctive view of the im- 
peuer of the pump of Rgures 1 and! 
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Referring to Figures 1 and 3. the pump 
comprises a casing indicated generally at 
10, an impeller generally indicated at 11 
and rotatabie within the casing on a shaft 
S 12» an inlet indicated generally at 13 and 
an outlet indicated genexally at 14. When 
the pump is in use, liquid flows into the in- 
let 13. IS accelerated centrifugally of the 
axis of rotation of the impeUer by the im- 

10 peller 11 and is delivered from the outlet 
14. The pump iUustrated is intended for 
pumping conosive chemical substances and 
for mis reason the casing is made of titan* 
ium. The casing comprises a front wall 

15 15, a rear wall 16 and a peripheral wall 
17 in the fonn of a ring. The front wall 
15 is in the form of a plate-like aimulus of 
titanium which has a flat inner surface 18 
and a flat outer surface 19. Around its 

20 peripheral edge, the inner surface 18 is 
relieved to provide a recess 20. Similarly, 
the rear wall 16 has a flat inner surface 
21 which is relieved adjacent its periphery 
to provide a recess 22. The recesses are 

25 of such size as snugly to receive the wall 
17 which in turn is recessed to receive two 
ring-Uke gaskets 23 which ensure a liquid- 
tight joint between the front and rear walls 
15 and 16 respectively and the peripheral 

30 wall 17. The three walls 15. 16 and 17 
are held together by a series of bolts 24, 
eight in number, which pass through the 
front wall 15, the ring-like peripheral wall 
17, and the rear wall 16. The bolts also 

35 pass through a forward casting 25. As has 
been mentioned above, the wall 15 is made 
of titanium and the walls 16 and 17 are 
also made of titanium- The configurations 
of the various walls are such that they can 

40 be comparatively easily machined from ti- 
tanium with little waste. The inner sur- 
faces 18 and 21 of the walls 15 and 16 arc 
flat and merely have to be relieved to pro- 
vide the recesses 20 and 22 for the wall 17. 

45 The outer surface 19 of the wall 15 is flat 
but the outer surface of the wall 16 is pro- 
vided with a recess indicated generally at 
26. 

Referring particularly to Rgure 2, the 

50 wall 17 has an outer surf ace 27 which is 
eccentric with respect to the inner surface 
28. Both surfaces are cylindrical, the sur- 
face 28 being co-axial with the rotary axis 
29 of the impeller. The thickness of the 

55 wall 17 therefore varies from a minimum 
thickness at approximately the position 30 
to a maximum thickness adjacent the posi- 
tion 31 as indicated in Figure 2. The out- 
let 14 of the pump comprises a spigot 32 

60 which is threaded at 33 and is engaged in 
a bore 34 provided in the wall 17 adjacoit 
the position 31, Le. where the wall is thick- 
est The bore 35 of the spigot 32 provides 
a divergent nozzle and the outer end of the 

65 spigot is provided with a flange 36 which 



is thrcadcdly engaged at 37 with the spigot 
and rests on a shoulder 38 thereon. Since 
the outlet is threadcdly engaged with the 
wall 17, the outlet can. when necessary, be 
removed and a fresh outlet replaced in the 70 
wall This is important in two respects, 
firstly, the outlet is the part of the pump 
which encounters the most wear and there- 
fore will have to be replaced first and this 
can easily be done by the pump user. Sec- 75 
ondly, should the pump user wish to change 
the delivery characteristics of the pump he 
can replace a given outlet 14 by another 
outlet having different characteristics. 

The shaft 12 extends from an electric 80 
motor, or bearing pedestal, not shown, and 
passes through an aperture 39 in the rear 
wail 16. The shaft is surrounded by a 
sleeve 40 and is pinned thereto by means 
of a taper pin 141. 85 

The impeller 11 is shown in detail in 
Figure 3 and comprises a hub portion in- 
dicated generally at 41 having a tubular 
part 42 which fits over a part 43 on the 
shaft sleeve 40. The sleeve 40 is provided 90 
with a threaded end 44 and a square por- 
tion 45 is received in an aperture 46 of 
generally sqtiare section in the hub 41. The 
impeller is retained in position on the 
sleeve by means of a bullet 47 vfbicb is 95 
threadediy engaged with the screw-threaded 
end 44. 

The impeller has two blades extending 
from the hub. Each blade has a first, 
strai^t portion 48. The portions 48 ex- 100 
tend in diametrically opposite directions 
from the part 42 of the hub and also ex- 
tend rearwardly therefrom as indicated at 
49. The first portions of the blades sweep 
out a volume which is substantially that 105 
defined between the inner surfaces 18 and 
21 of the walls 15 and 16 and the inner 
surface 28 of the peripheral wall 17. As 
will bt seen from Figure 1. there is a 
working clearance between the various walls 110 
and the blade portions 48. 

Each blade also has a seccmd portion or 
hoin 51 a part 51c of ^ch projects trans- 
versely of the first portion. The second 
portions 51 He within an aperture 50 in the 115 
front wall IS. which aperture constitutes 
the inlet 13. Each part Sic of each second 
portion has an arcuate inner edge 5la and 
an arcuate outer edge 51 b. The second 
portions or horns 51 act to reduce the tend- 120 
ency to cavitation at the eye of the pump 
and the angle between each first portion 
48 and the part 51c of the second portion 
or horn 51 carried thereby will be chosen 
for maximum efficiency in reducing cavita- 125 
tion. 

It will be seen that the maximum radial 
dimensicm of each first portion 48. Le^ its 
radial extension from the axis of rotation 
of the impeller, is greater than the maxi* 130 



f!!I!I°'!r"^4l**"°'°?*°° second por- 

uon 51. The maximum axial dimenaioni of 
«ch first portion 48. i.e. its extcmion pfnS- 
lei to the axis of rotation of the imDdl^ 
5 IS greater than the maximum axial <£mSi- 
«on of each second portion 51. Moreover 
f™»sverse extension of each 
part 51c, Lc lis extension in planes oer- 
pendicular to said axis, is great^ than Uie 
10 maxmium thiclmcss of each fiist portion 48 
measured a planes petpendiculM to said 

r»,.^**l**ij^ ^"^^ passes through 
apenure 39 there is a se£l^»Si^t 
15 mdicated generally at 52. ThiTS^S. 
raigement is the subject matter of our 
l^^} ,^PP^<^^on No. 19910/66 (Serial 

descnbed in detail. Basically the seal com^ 
20 pnses an auxiliary impeller 53 which is 
S '°J°'«e with the sleeve 40 and 
which, when the pump is operating, pro- 
duces a pressure-balanced, liquid-ring laL 
25 " stationary, a diaphnS 

II can come into contact with a shoulder 
56 on the sleeve 40 to fonn a static seal 

The castmg 25 through which the bolts 
24 pass IS provided with a recess 54 to re! 

30 ?^'?„H^^i °Tf P'"?***^ °^ ^ wall 
30 16 and dso helps to form pan of the Cham. 
ha withm which the auxiliary impeller 
53 rotates. The casting 25 is bv 
screws 55 to a further mting 
60 Of fnisto-comcal form, the casting 60 
i?"?"! u* 5^8e 61 which is conneacd by 
socket-head screws 62 to a motor date 63 
which in turn is connected by bolte 64 to 
the motor not shown. The casting 60 k 
IS provided with a diaphragm 65 whilfa may 
40 be made of titanium (or other nuSS 
and betweai the inner edge 66 of the dk- 
phragm and the outer surface of the sleeve 
40 there is a very small clearance The 

13 a recess 67 m the casting 60 by means of 
1?: A drain 69 is prodded iTthe 
casting 60 and an inlet 70 for flushing Se 
seal 52 IS provided and is formed parfly £ 
the castog 25 and partly in the ^6. 

30 Ucjuid IS supplied to the pump through 

waU 15 by bemg received on studs 71 pro- 
55 from the front walL Alternatively 

55 ±t ooerture 50 may be threaded to rS 
an inlet spigot in the same manner TTZI 
spigot 32 of the outlet is received S Si 
pcnpheral waU 17. Liquid is removed facm 
^e pump by means of a pipe having a flaou 
60 which as bolted to the flanS 36 of^theow! 

A^f* ^ P"™P "5 ™ ««. liquid enters 
Sfilf? ^ a«=elerated centSfuga^^ 
« P?"'^"* 48 of the impdler n and 

65 IS dehvered through the outfit 14 



second portions or horns 51 serve to re- 

of "e'VC*"'' 

The construction of the casing of the 
pump shown in the accompanying drSwiSJ 70 
^ descnbed and claimed Tthe^ComrfeS 
??5?W66%H°f xi^"' ApplicauSS ^Na 
WHAT WE CLAIM IS:— 
1. A centrifugal pump comprisine a 75 
casmg havmg a front WaU. a rear vrall and 

pump chamber, an impeUer rotatab™ in 
sa Id chamber through s^d rear Wall ^ 
mlct m the front ^ of thTcaSTaS 80 
disposed wmmetricaUy about tteJL^I 
rotation of the unpeUer. the im^^lKav 
tng a hub and blades extending aSfrom 
the blades each having a first p5rSn wSS 
««!°dloutwardly from the hub 85 

enienng the inlet centrifugallv of said Sds 

versely from the first portion at aa anirle on 
such as to reduce the tendenc/tj^ca^ 
tion at the eye of the pump w^^e faS 
>s m operation, the iaxiSium raSllS 
a«al d^ensions of the first portiS^^Sh 
^^J? greater, respectively, thilhe 95 

Sf^n"^ dii^Ss of 

the second portion of the blade and the 
maximum transverse extension of pS? 

tl 2^.""'S. -*^"°f being greater th^ lOQ 
tte manmum tiuclcness of the first poS 
measured m planes perpendicular to aS 

2. A pimp according to Claim 1 
wherem said part of each second^Mion 105 
has arcuate radially outer and imer^riS 
^iLr «f ^^Sal, pump accordmg to 
SS^n.?K^ preceding claims wherS? tte 
impeller has only two blades, die first po^ 

«.^»-^-.^*°'"^,8al pump comprising a 
asmg with an mlet apertu^ in a K^Lfl 

an^peUer sublStSS 115 
as herembefore described with referencTto 
^d as shown in Hgure 3 of theToonS 
^ymg drawmgs, the impeller beSg^. 
ranged m the casmg and having parte ro- 
^g m the mlet aperture sub4Sy^ 120 
herembcfore d«icribed with referena to 
and as shown m Figures 1 and 2rf tte 
accompanying drawings. " oi me 

FOI^£STER. KETLEY & CO 
Clanered Patent Agents " 
«^ Rutland House, 
148 Edmund Street. Birmin^jam 3. 
and 

Jesscl Chambers. 
88/90 Oiancery Lane. London. WC2. 
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